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SHIELDIMG FRERLC AND ARUCLE 
Field of the Invention 

This invention relates to shielding of electrical con- 
ductors or other substrates from electromagnetic inter- 
5 ference (EMI) and radio frequency interference (RFI) by 

providing a fabric which has effective shielding properties 
and providing a wraparound tubular article which has 
effective shielding properties. 

10 Background of the Invention 

RFI/EHI shielding of electrical conductors, cables and 
other components have conventionally been provided by wire 
overbraid, metal foils, metalized fabrics, and the like. 
15 Typical of such shielding are U.S. patents 3,946,143 and 
4,016,356 to McLaughlin; 3,423,515 to Eichberg; and 
3,089,915, 3,582,532 and 4,409,427 to Plummer. The disclo- 
sures of the above patents are incorporated herein by 
reference • 

20 

The metalized fabrics referred to in the '427 Plummer 
patent are typically made by electroless plating or coating 
of plastic or non- conductive fibers as exemplified by U.S. 
patents 3,733,213 to Jacob; 3,877,965 to Broadbent et al.; 

25 and 4,247,596 to Yee, the disclosures of which are incor- 
porated herein by reference. The conductive fibers of 
Broadbent et al. and others have been used in very low pro- 
portions such as from 0.005% to 10% by weight in various 
fabrics such as carpets to help prevent static electricity 

30 build up. 
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Brief Description of the Drawings 

Figure 1 is an illustration of a preferred article 
according to this invention, which is a wraparound tubular 
5 article . 

Figure 2 shows in graphic form the shielding effec- 
tiveness of a tubular article according to this invention as 
set forth in Example 1. 

10 

Figure 3 shows in graphic form the shielding effec- 
tiveness of a tubular article according to this invention as 
set forth in Example 2. 

Figure 4 shows in graphic form the shielding effec- 
tiveness of a tubular article according to this invention as 
set forth in Exsuaple 3. 

Figure 5 shows in graphic form the shielding effec- 
20 tiveness of a tubular article according to this invention as 
set forth in Example 4* 

Figure 6 shows in graphic form the shielding effec- 
tiveness of a wraparound tubular article according to this 
25 invention as set forth in Example 5« 

Figure 7 shows in graphic form the shielding effec- 
tiveness of a wraparound article according to this invention 
as set forth in Example 6. 
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Description of the Invention 

In one aspect invention provides a wraparound tubular 
article for enclosing and electrically shielding electrical 
5 conductors and cables comprising a nonconductive woven, 
braided, or warp knitted fabric sheet having two opposing 
edges and a nonconductive zipper closure attached to said 
opposing edges and adapted for holding the woven fabric 
sheet in a tubular configuration around an electrical con- 
10 ductor or cable wherein the woven fabric and zipper closure 
are coated or plated with a conductive metal to thereby 
provide electrical shielding which is of substantially uni- 
form effectiveness around the circumference of the wra- 
paround tubular article when the zipper closure is closed. 

15 

In another aspect, this invention provides a fabric for 
electrical shielding which comprises a fabric which is 
woven, braided or warp knitted from a yarn which comprises 
conductive fibers and non-conductive fibers wherein the 
20 conductive fibers comprise fibers of carbon, graphite or 

conductive polymer or comprise non-conductive fibers which 
are plated, coated or impregnated with a conductive 
material and wherein the conductive fibers comprise between 
about 15% and about 80% by weight of the fabric. 

25 

In another aspect, this invention provides a fabric for 
electrical shielding which is woven and comprises: 

warp yarns which comprises conductive fibers and non- 
30 conductive fibers wherein the conductive fibers 

comprise fibers of carbon, graphite or conductive 
polymer or comprise non-conductive fibers which are 
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plated, coated or impregnated with a conductive 
material and wherein the conductive fibers comprise 
between about 15% and about 80% by weight of the warp 
. yarns ; and 

5 

filling yarns which comprise conductive fibers and non- 
conductive fibers wherein the conductive fibers 
comprise fibers of carbon r graphite or conductive 
polymer or comprise non-conductive fibers plated, 
10 coated or impregnated with a conductive material and 

wherein the conductive fibers comprise between about 1% 
and about 20% by weight of the filling yarns. 

In another aspect, this invention provides an article • 
15 for electrical shielding wherein the article is formed at 

least in part from a fabric which is woven, braided or warp 
knitted from a yarn which comprises conductive, fibers and 
non-conductive fibers wherein the conductive fibers 
comprise fibers of carbon, graphite or conductive polymer 
20 or comprise non-conductive fibers which are plated, coated 
or impregnated with a conductive material and wherein the 
conductive fibers comprise between about 15% and about 80% 
by weight of the fabric. 

25 In another aspect, this invention provides an assembly 

comprising a substrate and a fabric in shielding rela- 
tionship therewith wherein the fabric is woven, braided or 
warp knitted from yarns which comprise conductive and non- 
conductive fibers wherein the conductive fibers comprise 

30 fibers of carbon, graphite or conductive polymer or 

comprise non-conductive fibers which are plated, coated or 
impregnated with a conductive material and wherein the con- 
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ductive fibers comprise between about 15% and about 80% by 
weight o£ the fabric. 

In another aspect, this invention provides a method of 
5 making fabric for electrical shielding which comprises 
weaving, braiding or warp knitting yarns which comprise 
conductive fibers and non-conductive fibers wherein the 
conductive fibers comprise fibers of carbon, graphite or 
conductive polymer or comprise non-conductive fibers which 
10 are plated, coated or impregnated with a conductive 

material and wherein the conductive fibers comprise between 
about 15% and about 80% by weight of the fabric. 

J.n another aspect, this invention provides a method of 
15 electrically shielding a substrate which comprises placing 
in shielding relationship with the substrate a fabric which 
is woven, braided or warp knitted from yarns which comprise 
conductive fibers and non-conductive fibers wherein the 
conductive fibers comprise fibers of carbon, graphite or 
20 conductive polymer or comprise non-conductive fibers which 
are plated, coated. or impregnated with a conductive 
material and wherein the conductive fibers comprise between 
about 15% and about 80% by weight of the fabric. 

25 In another aspect this invention provides methods of 

making a wraparound tubular article having a zipper closure 
wherein the zipper closure and the fabric are coated or 
plated with a conductive metal. One method of making said 
article comprises weaving, braiding, or warp knitting a 

30 fabric sheet from a fiber which is coated or plated with a 
conductive metal and attaching to opposing edges of the 
fabric sheet a zipper closure which has been plated or 
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* coated with a conductive metal such that the fabric sheet 
and the zipper closure provide electrical shielding which is 
of substantially uniform effectiveness around the circum- 
ference of the tubular article when the zipper closure is 
5 closed. Another method of forming the wraparound tubular 
article of this invention comprises coating or plating a 
woven/ braided, or warp knitted fabric sheet of nonconduc- 
tive fiber with a conductive metal and attaching to the 
opposing edges of the coated or plated fabric sheet a zipper 

10 closure which has been coated or plated with a conductive 
metal to thereby provide electrical shielding which is of 
substantially uniform effectiveness around the circumference 
of the wraparound tubular article when the zipper closure is 
closed. A preferred method of making the wraparound tubular 

15 article described above comprises attaching a zipper closure 
to opposing edges of a woven, braided, or warp knitted 
fabric sheet and plating or coating the assembled fabric 
sheet/zipper closure article with a conductive metal to 
thereby provide electrical shielding which is of substan- 

20 tially uniform effectiveness around the circumference of the 
wraparound tubular article when the zipper closure is 
closed. 

The non-conductive fibers useful in this invention 
25 include any non-conductive natural or synthetic fibers such 
as cotton, wool, silk, cellulose, polyester, polyamide, 
nylon, and the like. The conductive fibers useful in this 
invention include conductive fibers made from carbon, 
graphite or a conductive polymer or non-conductive fibers 
30 which can be plated, coated or impregnated with a conduc- 
tive material and be able to retain that material for the 
length of time and under service conditions, to be encoun- 
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tered by the shielding fabric. Depending on the durability, 
end use and other desirable properties for the shielding 
article made from the fabric, any combination of conductive 
and non-conductive fibers may be used. The conductive 
5 material plated, coated or impregnated on or in the fiber 
may be a metal, carbon, and the like. Some preferred con- 
ductive fibers include nylon plated with silver or copper*, 
and polyester plated with silver, copper, nickel or tin. 

10 The fabrics provided by this invention are made from 

yarns which comprise a blend of conductive and non- 
conductive fibers of the above mentioned types wherein the 
conductive fibers comprise between about 15% and about 80% 
by weight of the fabric. Preferably, the fabric should 

15 comprise between about 15% and about 70% by weight conduc- 
tive fibers and most preferably between about 20% and about 
60%. The yarns useful in this invention comprise a blend of 
conductive and non-conductive fibers wherein the conductive 
fibers comprise between about 20% and about 80% by weight of 

20 the yarn, except where the yarn is a second yarn in the 

fabric, such as the filling, the yarn may comprise as low as 
about 1% by weight conductive fiber. Preferably the yarn 
should comprise between about 30% and about 70% by weight 
conductive fibers and more preferably between about 35% and 

25 about 65%. Preferably a second yarn in the fabric, such as 
a filling yarn, should comprise between about 1% and about 
20% by weight conductive fibers and more preferably between 
about 3% and about 15%. 

30 The articles formed from the fabrics according to this 

invention will depend on the electrical device or other 
substrate to be shielded. For example, sheets of fabric 
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may be used to shield cabinets for electronic equipment r 
electric terminals and connectors, while tubular shapes 
will be used to shield conductors and cables, including 
round or flat, ribbon cables. Various shapes may be made to 
5 shield other components. 

It is also useful to include in the fabric of this 
invention a drainwire or ground wire. The drainwire is 
conveniently incorporated as a warp strand in a woven 

10 fabric- More than one drainwire can be used depending on 
the desired grounding con-figuration and the shielding 
effectiveness required. In general one to four drainwires 
in the warp direction in a tubular article are sufficient. 
The drainwire may be stranded copper, tinned or silvered 

15 copper, or other material useful as a flexible ground wire. 

Tubular articles according to this invention may be 
made in a wraparound configuration. Closure may be by 
overlapping the fabric and held in place by any suitable 

20 means. A preferred means of closure for a wraparound tubu- 
lar article according to this invention is a non-conductive 
zipper which has been coated or plated with a conductive 
metal and bonded or fused to the edges of the fabric 
forming the wraparound. In this respect, the fabric used 

25 with a plated non-conductive zipper can contain 100% con- 
ductive fibers or yarns. Hook and loop closures coated 
with metal may be used as the closure means, e.g., the 
VELCRO and HI-MEG products available from Velcro DSA, Inc- 

30 The fabric sheet may be woven, braided, or warp 

knitted. When a warp knitted fabric is used, the wales 
must run longitudinally the length of the wraparound tubu- 
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lar article. Braided or warp knitted fabrics may be tubu- 
lar which are then split when the zipper closure is 
attached. The braided or warp knitted fabric may be a flat 
sheet to which the zipper closure is attached to opposing 
5 edges • 

The preferred fabric for the article of this invention 
is a woven fabric wherein the warp strands are longitudinal 
along the length of the wraparound tubular article and the 

10 filling runs across the fabric and consequently around the 
circumference of the wraparound tubular article when the 
zipper closure is closed. It is believed that warp strands 
along the length of the wraparound tubular article provide 
the most direct and straight path to grounding. While the 

15 braided and warp knitted fabrics can provide a relatively 
direct path to grounding, the woven fabric is preferred. 

The zipper closure may be any conventional interlocking 
slide fastener with sufficient tape on the edges thereof 

20 for uniformly effective attachment to the edges of the 

fabric sheet. The interlocking elements of the zipper may 
be spirals or other type of interlocking elements. The 
zipper closure may be the conventional visible type closure 
or may be a concealed type zipper that is not visible from 

25 the outside of the wraparound tubular article when the 

zipper is closed. The tubular article of this invention 
may be supplied in a continuous roll which is cut to any 
desired length and closed around the cable or cable bundle 
with a separate slider tool such as those known in the art 

30 and illustrated in U.S. patents 1,452,372 to Gomez or 
4,027,369 to Kando et al. 
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The materials used for the fabric sheet and for the 
zipper closure are nonconductlve materials, such as various 
plastics- While not necessary/ it is preferred in general 
that the fabric sheet and the zipper material be the same 
5 in order to provide enhanced uniform shielding charac- 
teristics. The fabric sheet and the zipper closure may be 
made of nylon, polyester and similar synthetic or plastic 
materials. These materials can be used for the fabric 
sheet, the tape edges of the zipper closure and the teeth 

10 or interlocking elements of the zipper closure such that 
the entire wraparound tubular article of this invention 
would be of one uniform material, such as polyester or 
nylon. The preferred material for the fabric sheet, the 
zipper tape and the zipper interlocking elements is nylon. 

15 ' 

The selection of the nonconductive fabric and zipper 
materials and the conductive metal coating or plating will 
depend on the shielding and other physical properties 
desired. The conductive metal used may be a combination of 

20 metals and will be selected according to its ability to 

plate or coat the fabric/zipper material and according to 
the shielding effectiveness on that material. The yarns in 
the fabric may be multifilament or monofilament. The tex- 
ture of the weave, braid or warp knit can vary depending on 

25 the material used, the metal used and the frequencies at 
which the shielding is desired. 

It has been found that the amount of conductive metal 
plated or coated on the fabric and zipper directly affects 
30 the shielding effectiveness. The amount of metal used will 
depend on the material of the fabric and zipper, the tex- 
ture of the fabric, the type of zipper and the frequencies 
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at which the shielding is desired. The amount o£ metal 
used will also depend on the shielding effectiveness 
desired, the conductivity of the metal as well as the cost 
of the metal* In general, the amount of metal should be at 
5 least about 8% by weight based on the total weight of the 
metal plated or coated fabric/zipper article. Maximum 
effectiveness in shielding is generally provided at about 
16%. As shown in the Examples below, silver on nylon is 
effective at the frequencies shown in the Figures at about 
10 10% to 13%. 

The conductive metal coating or plating applied to the 
fabric sheet and the zipper closure may be silver, copper, 
nickel, and the like and the methods of plating or coating 

15 the conductive metal on the fabric sheet and the zipper 

closure may be any suitable method known in the art. Such 
methods of plating or coating are illustrated by O.S. 
patents 3,733,213 to Jacob, 3,877,965 to Broadbent et al. 
and 4,247,596 to Yee, the disclosures of which are incor- 

20 porated herein by reference. The method of plating or 

coating the conductive metal on the fabric sheet and the 
zipper closure will depend on the material used in the 
fabric sheet and the zipper closure as well as on the con- 
ductive metal employed. The amount of conductive metal 

25 plated or coated on the fabric sheet and zipper closure 
will depend on the shielding properties desired. In 
general, it has been found that very thin layers of the 
metal coating or plating provide effective shielding over a 
broad range of frequencies. A preferred conductive metal 

30 is silver plated or coated on nylon in accordance with the 
Broadbent et al. disclosure. 
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The zipper closure nay be attached to the fabric sheet 
edges by any effective means, such as sewing, welding or 
attaching with an adhesive. When attached by sewing or 
with an adhesive, the attachment should be made such that 
5 the metal plating or coating will provide uniform effec- 
tiveness of the shielding along the attachment line. The 
preferred method of attaching the zipper closure to the 
fabric sheet edge is by fusion or welding with an ultraso- 
nic welder. This method assures uniform and con^lete con- 
10 tact between the zipper closure tape and the edge of the 
fabric sheet which can then be uniformly coated or plated 
with the conductive metal to provide uniform effectiveness 
in shielding. 

15 As described above, the methods of making the wra- 

paround tubular article of this invention may be performed 
in a number of alternative ways. A fiber or yarn which has 
been plated or coated with the conductive metal may be 
woven, braided, or warp knitted into the fabric sheet and 

20 then attached to a zipper closure which has been coated or 
plated with the conductive metal. Alternatively, the 
woven, braided, or warp knitted fabric sheet can be plated 
or coated with the conductive metal and attached to the 
zipper closure which has been also plated or coated with 

25 the conductive metal. In another alternative, the woven, 
braided, or warp knitted fabric sheet can be attached to 
the zipper closure and then the entire article plated or 
coated with the conductive metal. For economic reasons and 
for the most uniform final product, it is generally pre- 

30 ferred to attach the zipper closure to the fabric sheet and 
then plate or coat the assembled article with the conduc- 
tive metal. 
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Figure 1 illustrates a wraparound tubular article 
according to this invention.- Fabric sheet I has zipper 
closure 2 attached to opposing edges of the fabric sheet 
along lines 3. The wraparound tubular article optionally 
5 contains a metalic ground strap or drainwire 4 which aids 

in connecting the wraparound tubular article to a grounding 
means • 

The invention can be further understood by reference to 
10 the following examples. In these examples r the silver 
plating on the polyester and nylon yarns was basically 
applied by the processes disclosed in U.S. patent 3 ^ 877 » 965. 
to Broadbent et al% 

15 Example 1 

In this example f a first yarn was prepared from one end 
of a 525 denier multifill nylon yarn having 20% by weight 
silver plated thereon ("X-Static" yarn from Sauquoit 

20 Industries, Inc.), which was blended by simply a ply and 
twist with two ends of 300 denier texturized polyester 
yarn. The resulting twisted first yarn was 1200 denier. A 
second yarn was prepared from 50 denier multifill nylon 
yarn having 12% silver plated thereon ("X-Static" yarn) 

25 twisted with four ends of 300 denier texturized polyester. 
The resulting second yarn was 1250 denier. A fabric was 
woven using the first yarn in the warp and the second yarn 
in the filling. The fabric was woven in tubular form which 
when flattened into a tape was 1 3/4 inch wide. The fabric 

30 was woven to a density of 50 face ends per inch and 11 face 
picks per inch. A sample of this tubular article was 
tested in accordance with NEMA Pub. No. WC 41-1975, Part 3 
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with a 5 volt input on a sample 0.5 meters in length. (See 
also BLECTRI-ONICS , August 1984^ pp. 35-39.) The 
shielding effectiveness is depicted in Figure 2 in terms of 
dB attenuation versus frequency. 

5 

Example 2 

In this example, a first yarn was prepared as in 
Example 1 and a second yarn was prepared from spun nylon 

10 yarns as follows. A 300 denier spun nylon yarn was made 

using 4% by weight "X-Static" staple (nylon with 12% silver 
from Sauquoit industries) and 96% nylon staple. Two ends 
of this 300 denier yarn was twisted with one end of 27 
denier multifill nylon "X-Static" yarn (12% silver) to giv-e 

15 a 627 denier yarn, two ends of which were twisted resulting 
in a yarn having 1254 denier and 8% by weight conductive 
fibers. A fabric was prepared as in Example 1 using the 
first yarn in the warp and the second yarn in the filling. 
This fabric was formed in a tubular article as in Exan^le 1 

20 and tested in accordance with Example 1. The shielding 
effectiveness is set forth in graphic form in Figure 3. 

Example 3 

25 In this example, a 500 denier multif 11 nylon yarn 

having 12% by weight silver plated thereon was twisted with 
two ends of a 300 denier texturized polyester producing a 
twisted first yarn having a total size of 1100 denier. A 
second yarn used in this invention is the same as the 

30 second yarn in Example 1. A fabric was woven in accordance 
with Example 1 using the. first . yarn in the warp and. the 
second yarn in the fill. The same tubular article was 
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formed and tested in accordance with Example 1. The 
shielding effectiveness is set forth in graphic form in 
Figure 4* 

5 Example 4 

First and second yarns were prepared as in Exan^le 3 
and woven into a fabric as in Exanqple 3 except that in the 
warp two stripes were inserted using a multifil nylon yarn 

10 of 1130 denier. The nylon yarn was made from one end of 

500 denier multifil nylon plated with 12% by weight silver 
and three ends of 210 denier nylon multifilament which pro- 
duced a nylon yarn having a total size of 1130 denier. 
Each stripe was 3/16 inch 'wide with 3/8 inch between the 

15 stripes of nylon. A sample of this tubular article was 
tested in accordance with Example 1 and the shielding 
effectiveness is set forth in Figure 5. 

Example 5 . 

20 

Example 4 was repeated except that a nylon zipper 
plated with silver was ultrasonically bonded to the stripes 
of nylon yarn and the tubular article split under the 
center of the zipper to form a wraparound article. This 
25 sample was tested as in Example 4 and the shielding effec- 
tiveness is set forth in Figure 6. 

Example 6 

30 A wraparound tubular shield was made from a nylon 

fabric having 2000 denier multifilament warp .yarn and 8 mil 
monofilament weft yarn. The zipper was a. size 6 chain.r 3/4 
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inch overall width, all nylon zipper available from 
American Robbin. The entire fabric sheet and zipper were 
separately plated with silver using the Broadbent et al. 
method to 11% by weight silver based on the weight of the 
5 finished plated article. The plated zipper was ultrasoni- 
cally welded to the plated fabric. The wraparound 
shielding closure was then placed around a 2.5 inch flat 
50-conductor ribbon cable and a 3-meter length of the wra- 
paround shield was tested in accordance with I.A.W; 
10 MXL-STD-285 using the ribbon cable as receiver. The 

shielding effectiveness is shown in graphic form in Figure 
7. 
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What is claimed is: 

1. A fabric for electrical shielding which comprises a 
fabric which is woven, braided or warp knitted from a yarn 
5 which con^rises conductive fibers and non-conductive fibers 
wherein the conductive fibers comprise fibers of carbon, 
graphite or conductive polymer or comprise non-conductive 
fibers which are plated, coated or impregnated with a con- 
ductive material and wherein the conductive fibers con^ri- 
10 ses between about 15% and about 80% by weight of the 
fabric. 

2- A fabric according to claim 1 wherein the conductive 
fibers comprise non-conductive fibers plated or coated with 
15 metal. 

3. A fabric according to claim 2 wherein the conductive 
fibers comprise between about 15% and about 70% by weight 
of the fabric. 

20 

4. A fabric according to claim 3 wherein the conductive 
fibers comprise between about 20% and about 60% by weight 
of the fabric. 

25 5. A fabric according to claim 2 wherein the fabric 
comprises a woven fabric comprising: 

warp yarns in which the conductive fibers comprise 
between about 20% and about 80% by weight of the yarn; 
30 and 

filling yarns in which the conductive fibers comprise 
between about 1% and about 20% by weight of the yarn. 
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6. A fabric according to claim 5 wherein the yarns 
comprise nylon or polyester. 

7. A fabric according to claim 6 wherein the conductive 
5 yarns comprise nylon plated with silver. 

8- A fabric according to claim 6 wherein the warp yarns 
comprise between about 30% and about 70% conductive fibers 
by weight. 

10 

9. A fabric according to claim 7 wherein the warp yarns 
comprise between about 30% and about 70% conductive fibers 
by weight. 

15 10. An article for electrical shielding wherein the 

article is formed at least in part from a fabric which 
comprises woven, braided or warp knitted yarn which compri- 
ses conductive fibers and non-conductive fibers wherein the 
conductive fibers con^rise fibers of carbon, graphite or 

20 conductive polymer or comprise non-conductive fibers which 
are plated, coated or impregnated with a conductive 
material and wherein the conductive fibers comprise between 
about 15% and about 80% by weight of the fabric. 

25 11. An article according to claim 10 wherein the fabric 
comprises a woven fabric comprising: 

warp yarns in which the conductive fibers comprise 
between about 20% and about 80% by weight of the yarn; 
30 and 

filling yarns in which the conductive fibers comprise 
between about 1% and about 20% by weight of the yarn. 
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12. An article according to claim 11 which is a tubular 
article. 

13. An article according to claim 12 wherein the tubular 
5 article is a wraparound article. 

14. A wraparound tubular article for enclosing and electri- 
cally shielding electrical conductors and cables comprising 
a nonconductive woven, braided, or warp knitted fabric 

10 sheet having two opposing edges and a nonconductive zipper 
closure attached to said opposing edges and adapted for 
holding the fabric sheet in a tubular configuration around 
an electrical conductor or cable wherein the woven fabric 
and the zipper closure are coated or plated with a con- 

15 ductive metal to thereby provide electrical shielding which 
is of substantially uniform effectiveness around the cir- 
cumference of the wraparound tubular article when the 
zipper closure is closed. 

20 15. The article according to Claim 14 wherein the fabric 
sheet is woven. 

16. The article according to Claim 15 whrein the warp 
yarns are multifilament and the fill is monofilament. 

25 

17. The article according to Claim 14 wherein the fabric 
sheet is braided. 

18. The article according to Claim 14 wherein the fabric 
30 sheet is warp knitted. 

19. The article according to Claim 15 wherein the woven 
fabric is nylon. 
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20. The article according to Claim 19 wherein the fabric 
sheet and zipper closure are coated or plated with silver, 

21. An assembly comprising a substrate and a fabric in 
5 shielding relationship therewith wherein the fabric is 

woven r braided or warp knitted from yarns which comprise 
conductive and non-comprises conductive fibers and non- 
conductive fibers wherein the conductive fibers comprise 
fibers of carbon, graphite or conductive polymer or 
10 comprise non-conductive fibers which are plated, coated or 
impregnated with a conductive material and wherein the con- 
ductive fibers comprises between about 15% and about 80% by 
weight of the fabric. 

15 22. A method of making fabric for electrical shielding 
which comprises weaving, braiding or warp knitting yarns 
which comprise conductive fibers and non-conductive fibers 
wherein the conductive fibers comprise fibers of carbon, 
graphite or conductive polymer or comprise non-conductive 

20 fibers which are plated, coated or impregnated with a con- 
ductive material and wherein the conductive fibers compri- 
ses between about 15% and about 80% by weight of the 
fabric. 

25 23. A method of electrically shielding a substrate which 
comprises placing in shielding relationship with the 
substrate a fabric which is woven, braided or warp knitted 
from yarns which comprise conductive fibers and non- 
conductive fibers wherein the conductive fibers comprise 

30 fibers of carbon, graphite or conductive polymer or 

comprise non-conductive fibers which are plated, coated or 
impregnated with a conductive material and wherein the con- 
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ductive fibers comprises between about 15% and about 80% by 
weight of the fabric. 

24. A method of making a wraparound tubular article for 

5 enclosing and electrically shielding electrical conductors 
and cables comprising plating or coating a woven, braided, 
or warp "knitted fabric sheet with a conductive metal and 
attaching to the edges of the fabric sheet a zipper closure 
which has been coated or plated with a conductive metal. 

10 

25. A method of making a wraparound tubular article for 
enclosing and electrically shielding electrical conductors 
and cables comprising attaching a zipper closure to a 
woven, braided/ or warp knitted fabric sheet and coating or 

15 plating the fabric sheet/zipper closure assembly with a 
conductive metal. 
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